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Anaerococcus prevotii (Foubert and Douglas 1948) Ezaki et al. 2001 is the type species of the 
genus, and is of phylogenetic interest because of its arguable assignment to the provisionally 
arranged family ‘Peptostreptococcaceae’. A. prevotii is an obligate anaerobic coccus, usually 
arranged in clumps or tetrads. The strain, whose genome is described here, was originally 
isolated from human plasma; other  strains of the species  were  also isolated from clinical 
specimen. Here we  describe the features of this organism, together with the complete ge-
nome sequence and annotation. This is the ﬁrst completed genome sequence of a member of 
the genus. Next to Finegoldia magna, A. prevotii is only the second species from the family 
‘Peptostreptococcaceae’ for which a complete genome sequence is described. The 1,998,633 
bp long genome (chromosome and one plasmid) with its 1852  protein-coding and 61 RNA 
genes is a part of the Genomic Encyclopedia of Bacteria and Archaea project.
Introduction
Anaerococcus	
 ﾠprevotii	
 ﾠstrain	
 ﾠPC1T	
 ﾠ(=	
 ﾠDSM	
 ﾠ20548	
 ﾠ=	
 ﾠ
ATCC	
 ﾠ 9321	
 ﾠ =	
 ﾠ JCM	
 ﾠ 6508)	
 ﾠ is	
 ﾠthe	
 ﾠ type	
 ﾠ strain	
 ﾠof	
 ﾠ the	
 ﾠ
species	
 ﾠand	
 ﾠthe	
 ﾠtype	
 ﾠspecies	
 ﾠof	
 ﾠthe	
 ﾠ genus	
 ﾠ[1].	
 ﾠSix	
 ﾠ
strains	
 ﾠof	
 ﾠthe	
 ﾠspecies	
 ﾠwere	
 ﾠcharacterized	
 ﾠby	
 ﾠFou-ﾭ‐
bert	
 ﾠand	
 ﾠDouglas	
 ﾠin	
 ﾠ1948,	
 ﾠoriginally	
 ﾠdesignated	
 ﾠas	
 ﾠ
‘Micrococcus	
 ﾠprevotii’,	
 ﾠ but	
 ﾠ subsequently	
 ﾠ placed	
 ﾠ in	
 ﾠ
the	
 ﾠgenus	
 ﾠPeptococcus	
 ﾠ[2].	
 ﾠBased	
 ﾠon	
 ﾠa	
 ﾠcomparative	
 ﾠ
study	
 ﾠpublished	
 ﾠby	
 ﾠEzaki	
 ﾠet	
 ﾠal.	
 ﾠ [3],	
 ﾠthe	
 ﾠtype	
 ﾠstrain	
 ﾠ
of	
 ﾠ P.	
 ﾠ prevotii	
 ﾠw a s 	
 ﾠt h e n 	
 ﾠt r a n s f e r r e d 	
 ﾠt o 	
 ﾠt h e 	
 ﾠg e n u s 	
 ﾠ
‘Peptostreptococcus’	
 ﾠa n d 	
 ﾠl a t e r 	
 ﾠo n 	
 ﾠa s s i g n e d 	
 ﾠt o	
 ﾠt h e 	
 ﾠ
novel	
 ﾠ genus	
 ﾠ Anaerococcus	
 ﾠa s 	
 ﾠA.	
 ﾠ prevotii	
 ﾠ[ 1].	
 ﾠ The	
 ﾠ
organism	
 ﾠ is	
 ﾠ a	
 ﾠ Gram-ﾭ‐positive,	
 ﾠ anaerobic,	
 ﾠ indole-ﾭ‐
negative	
 ﾠcoccus.	
 ﾠThe	
 ﾠmajor	
 ﾠmetabolic	
 ﾠend	
 ﾠproduct	
 ﾠ
from	
 ﾠmetabolism	
 ﾠ of	
 ﾠpeptone-ﾭ‐yeast-ﾭ‐glucose	
 ﾠ (PYG)	
 ﾠ
is	
 ﾠ butyric	
 ﾠ acid.	
 ﾠ A.	
 ﾠ prevotii	
 ﾠw a s 	
 ﾠp r o v i s i o n a l l y 	
 ﾠa s -ﾭ‐
signed	
 ﾠ to	
 ﾠ the	
 ﾠ arranged	
 ﾠ family	
 ﾠ ‘Peptostreptococ-ﾭ
caceae’	
 ﾠwithin	
 ﾠthe	
 ﾠ order	
 ﾠClostridiales,	
 ﾠ also	
 ﾠ desig-ﾭ‐
nated	
 ﾠas	
 ﾠFamily	
 ﾠXI	
 ﾠIncertae	
 ﾠsedis	
 ﾠ[4].	
 ﾠHere	
 ﾠwe	
 ﾠpre-ﾭ‐
sent	
 ﾠa	
 ﾠsummary	
 ﾠclassification	
 ﾠand	
 ﾠa	
 ﾠset	
 ﾠof	
 ﾠfeatures	
 ﾠ
for	
 ﾠ A.	
 ﾠ prevotii	
 ﾠs t r a i n	
 ﾠPC1T	
 ﾠt o g e t h e r 	
 ﾠw i t h 	
 ﾠt h e 	
 ﾠd e -ﾭ‐
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 ﾠof	
 ﾠthe	
 ﾠcomplete	
 ﾠgenomic	
 ﾠsequencing	
 ﾠand	
 ﾠ
annotation.
Classiﬁcation and features
Within	
 ﾠthe	
 ﾠlast	
 ﾠfew	
 ﾠyears,	
 ﾠseveral	
 ﾠchanges	
 ﾠoccurred	
 ﾠ
in	
 ﾠthe	
 ﾠclassi ication	
 ﾠof	
 ﾠthe	
 ﾠanaerobic	
 ﾠGram-ﾭ‐positive	
 ﾠ
cocci.	
 ﾠThere	
 ﾠare	
 ﾠcurrently	
 ﾠ ive	
 ﾠgenera	
 ﾠof	
 ﾠanaerobic	
 ﾠ
Gram-ﾭ‐positive	
 ﾠ cocci	
 ﾠ which	
 ﾠ may	
 ﾠ be	
 ﾠ isolated	
 ﾠ from	
 ﾠ
humans	
 ﾠ (Peptostreptococcus,	
 ﾠ Peptoniphilus,	
 ﾠ Parvi-ﾭ
monas,	
 ﾠ Finegoldia,	
 ﾠand	
 ﾠAnaerococcus).	
 ﾠMembers	
 ﾠof	
 ﾠ
the	
 ﾠ species	
 ﾠ A.	
 ﾠ prevotii	
 ﾠa r e 	
 ﾠf r e q u e n t l y 	
 ﾠr e c o v e r e d 	
 ﾠ
from	
 ﾠhuman	
 ﾠclinical	
 ﾠspecimens	
 ﾠsuch	
 ﾠas	
 ﾠvaginal	
 ﾠdis-ﾭ‐
charges	
 ﾠand	
 ﾠovarian,	
 ﾠperitoneal,	
 ﾠsacral	
 ﾠor	
 ﾠlung	
 ﾠab-ﾭ‐
scesses.	
 ﾠIn	
 ﾠparticular,	
 ﾠA.	
 ﾠprevotii	
 ﾠwas	
 ﾠalso	
 ﾠdescribed	
 ﾠ
as	
 ﾠa	
 ﾠcommon	
 ﾠisolate	
 ﾠof	
 ﾠthe	
 ﾠnormal	
 ﾠ lora	
 ﾠof	
 ﾠskin,	
 ﾠthe	
 ﾠ
oral	
 ﾠcavity	
 ﾠand	
 ﾠthe	
 ﾠgut	
 ﾠ[3].	
 ﾠ Historically	
 ﾠthe	
 ﾠGram-ﾭ‐
positive	
 ﾠanaerobic	
 ﾠcocci	
 ﾠwere	
 ﾠidenti ied	
 ﾠmainly	
 ﾠby	
 ﾠ
using	
 ﾠphenotypic	
 ﾠtraits,	
 ﾠbut	
 ﾠas	
 ﾠshown	
 ﾠby	
 ﾠSong	
 ﾠet	
 ﾠal.,	
 ﾠ
this	
 ﾠoften	
 ﾠled	
 ﾠto	
 ﾠthe	
 ﾠmisidenti ication	
 ﾠof	
 ﾠA.	
 ﾠvaginalis	
 ﾠ
strains,	
 ﾠ which	
 ﾠ were	
 ﾠ mistakenly	
 ﾠ assigned	
 ﾠ to	
 ﾠ A.	
 ﾠ
prevotii	
 ﾠor	
 ﾠA.	
 ﾠtetradius	
 ﾠ[5].	
 ﾠCurrently	
 ﾠGenbank	
 ﾠdoes	
 ﾠ
not	
 ﾠ contain	
 ﾠ any16S	
 ﾠ rRNA	
 ﾠ sequences	
 ﾠ from	
 ﾠ culti-ﾭ‐
vated	
 ﾠstrains	
 ﾠthat	
 ﾠcan	
 ﾠbe	
 ﾠclearly	
 ﾠlinked	
 ﾠto	
 ﾠthe	
 ﾠspe-ﾭ‐
cies	
 ﾠA.	
 ﾠprevotii	
 ﾠwith	
 ﾠover	
 ﾠ95%	
 ﾠgene	
 ﾠsequence	
 ﾠsimi-ﾭ‐
larity.	
 ﾠRecently,	
 ﾠthe	
 ﾠtemporal	
 ﾠdiversity	
 ﾠof	
 ﾠthe	
 ﾠhuman	
 ﾠ
skin	
 ﾠ microbiome	
 ﾠ was	
 ﾠ analyzed	
 ﾠ using	
 ﾠ 16S	
 ﾠ rRNA	
 ﾠ
gene	
 ﾠ phylotyping.	
 ﾠ It	
 ﾠ is	
 ﾠ noteworthy	
 ﾠ that	
 ﾠ several	
 ﾠ
clones	
 ﾠoriginated	
 ﾠfrom	
 ﾠdifferent	
 ﾠskin	
 ﾠsites	
 ﾠ(gluteal	
 ﾠ
crease,	
 ﾠ occiput,	
 ﾠ umbilicus,	
 ﾠ popliteal	
 ﾠ fossa,	
 ﾠ volar	
 ﾠ
forearm).	
 ﾠThese	
 ﾠ isolates	
 ﾠwere	
 ﾠtaken	
 ﾠ from	
 ﾠtwo	
 ﾠpa-ﾭ‐
tients	
 ﾠand	
 ﾠshowed	
 ﾠclose	
 ﾠrelationships	
 ﾠto	
 ﾠA.	
 ﾠprevotii	
 ﾠ
[6].	
 ﾠ No	
 ﾠ closely	
 ﾠ related	
 ﾠ isolates	
 ﾠ or	
 ﾠ uncultivated	
 ﾠ
clones	
 ﾠ with	
 ﾠ more	
 ﾠ than	
 ﾠ 84%	
 ﾠ 16S	
 ﾠ rRNA	
 ﾠ gene	
 ﾠ se-ﾭ‐
quence	
 ﾠ identity	
 ﾠ are	
 ﾠ recorded	
 ﾠ from	
 ﾠ global	
 ﾠ ocean	
 ﾠ
screenings	
 ﾠand	
 ﾠenvironmental	
 ﾠsamples	
 ﾠ(except	
 ﾠfor	
 ﾠ
human	
 ﾠskin).
Figure	
 ﾠ1	
 ﾠshows	
 ﾠthe	
 ﾠphylogenetic	
 ﾠneighborhood	
 ﾠof	
 ﾠA.	
 ﾠ
prevotii	
 ﾠstrain	
 ﾠPC1T	
 ﾠin	
 ﾠa	
 ﾠ16S	
 ﾠrRNA	
 ﾠbased	
 ﾠtree.	
 ﾠThe	
 ﾠ
four	
 ﾠ16S	
 ﾠrRNA	
 ﾠgene	
 ﾠcopies	
 ﾠin	
 ﾠthe	
 ﾠgenome	
 ﾠof	
 ﾠstrain	
 ﾠ
PC1T	
 ﾠdiffer	
 ﾠby	
 ﾠup	
 ﾠto	
 ﾠ15	
 ﾠnucleotides	
 ﾠfrom	
 ﾠeach	
 ﾠother,	
 ﾠ
and	
 ﾠby	
 ﾠup	
 ﾠto	
 ﾠ9	
 ﾠnucleotides	
 ﾠfrom	
 ﾠthe	
 ﾠpreviously	
 ﾠpub-ﾭ‐
lished	
 ﾠ 16S	
 ﾠ rRNA	
 ﾠsequence	
 ﾠ generated	
 ﾠ from	
 ﾠ strain	
 ﾠ
CCUG	
 ﾠ41932	
 ﾠ(AF542232).	
 ﾠThe	
 ﾠdifference	
 ﾠbetween	
 ﾠ
the	
 ﾠgenome	
 ﾠdata	
 ﾠand	
 ﾠthe	
 ﾠreported	
 ﾠ16S	
 ﾠrRNA	
 ﾠgene	
 ﾠ
sequence	
 ﾠis	
 ﾠmost	
 ﾠlikely	
 ﾠdue	
 ﾠto	
 ﾠsequencing	
 ﾠerrors	
 ﾠin	
 ﾠ
the	
 ﾠpreviously	
 ﾠreported	
 ﾠsequence	
 ﾠdata.	
 ﾠ
Figure 1. Phylogenetic tree highlighting the position of A. prevotii PC1T relative to all type strains of 
the genus Anaerococcus and the type strains of all other genera within the family ‘Peptostreptococ-
caceae’ inferred from 1,302 aligned characters [7,8] of the 16S rRNA sequence under the maxi-
mum likelihood criterion [9]. Rooting was done with the type species of the genus Clostridium. The 
branches  are scaled  in  terms  of the expected  number of  substitutions  per site. Numbers  above 
branches are support values from 1,000 bootstrap replicates if larger than 60%. Lineages with type 
strain genome sequencing projects registered in GOLD [10] are shown in blue, published genomes 
in bold.
A.	
 ﾠ prevotii	
 ﾠP C 1 T	
 ﾠ cells	
 ﾠare	
 ﾠ Gram-ﾭ‐positive	
 ﾠ and	
 ﾠ non-ﾭ‐
motile(Table	
 ﾠ1).	
 ﾠCells	
 ﾠgrown	
 ﾠin	
 ﾠPYG	
 ﾠbroth	
 ﾠare	
 ﾠ0.6-ﾭ‐0.9	
 ﾠ
µm	
 ﾠ in	
 ﾠ diameter	
 ﾠand	
 ﾠ occur	
 ﾠin	
 ﾠ pairs,	
 ﾠtetrads	
 ﾠor	
 ﾠir-ﾭ‐
regular	
 ﾠclumps	
 ﾠor	
 ﾠshort	
 ﾠchains	
 ﾠ(Figure	
 ﾠ2).	
 ﾠColonies	
 ﾠ
range	
 ﾠ from	
 ﾠ0.5	
 ﾠto	
 ﾠ2	
 ﾠmm	
 ﾠin	
 ﾠdiameter	
 ﾠon	
 ﾠColumbia	
 ﾠ
blood	
 ﾠ agar.	
 ﾠ Optimum	
 ﾠ temperature	
 ﾠ for	
 ﾠ growth	
 ﾠ is	
 ﾠ
37°C.	
 ﾠStrain	
 ﾠPC1T	
 ﾠmetabolizes	
 ﾠpeptones	
 ﾠand	
 ﾠamino	
 ﾠ
acids	
 ﾠ and	
 ﾠthe	
 ﾠ major	
 ﾠmetabolic	
 ﾠend	
 ﾠ product	
 ﾠ from	
 ﾠ
PYG	
 ﾠmedium	
 ﾠis	
 ﾠbutyric	
 ﾠacid.	
 ﾠMost	
 ﾠspecies	
 ﾠof	
 ﾠthe	
 ﾠge-ﾭ‐
nus	
 ﾠAnaerococcus	
 ﾠferment	
 ﾠcarbohydrates	
 ﾠweakly.	
 ﾠA.	
 ﾠ
prevotii	
 ﾠis	
 ﾠproteolytic.	
 ﾠα-ﾭ‐Glucosidase,	
 ﾠ α	
 ﾠ–galactosi-ﾭ‐
dase,	
 ﾠ ß-ﾭ‐glucuronidase	
 ﾠ and	
 ﾠ pyroglutamyl	
 ﾠ arylami-ﾭ‐
dase	
 ﾠactivities	
 ﾠare	
 ﾠdetectable	
 ﾠ[19,20].	
 ﾠProduction	
 ﾠof	
 ﾠ
urease	
 ﾠmay	
 ﾠvary	
 ﾠamong	
 ﾠstrains	
 ﾠof	
 ﾠthe	
 ﾠspecies.	
 ﾠMost	
 ﾠ
strains	
 ﾠproduce	
 ﾠammonia	
 ﾠfrom	
 ﾠthreonine	
 ﾠand	
 ﾠser-ﾭ‐
ine	
 ﾠ[3]	
 ﾠby	
 ﾠdeamination	
 ﾠof	
 ﾠthe	
 ﾠamino	
 ﾠacids	
 ﾠto	
 ﾠpyru-ﾭ‐
vate.	
 ﾠA.	
 ﾠprevotii	
 ﾠis	
 ﾠresistant	
 ﾠto	
 ﾠsodium	
 ﾠpolyanethol	
 ﾠ
sulfonate	
 ﾠ [21],	
 ﾠ but	
 ﾠ susceptible	
 ﾠ to	
 ﾠ the	
 ﾠ penicillins	
 ﾠ
[19].
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Cell	
 ﾠwall	
 ﾠamino	
 ﾠacid	
 ﾠanalysis	
 ﾠof	
 ﾠstrain	
 ﾠPC1T	
 ﾠyielded	
 ﾠ
peptidoglycan	
 ﾠtype	
 ﾠ A4αƹ′,	
 ﾠcomposed	
 ﾠof	
 ﾠL-ﾭ‐Lys-ﾭ‐D-ﾭ‐Glu	
 ﾠ
[22],	
 ﾠtype	
 ﾠA12.2	
 ﾠaccording	
 ﾠto	
 ﾠthe	
 ﾠDSMZ	
 ﾠcatalogue	
 ﾠof	
 ﾠ
strains.	
 ﾠ Cell	
 ﾠwall	
 ﾠ sugars	
 ﾠ are	
 ﾠ glucose,	
 ﾠ glucosamine	
 ﾠ
and	
 ﾠgalactose	
 ﾠ[22].	
 ﾠMajor	
 ﾠcellular	
 ﾠfatty	
 ﾠacid	
 ﾠcompo-ﾭ‐
sition	
 ﾠof	
 ﾠ the	
 ﾠtype	
 ﾠ strain	
 ﾠwas	
 ﾠanalyzed	
 ﾠby	
 ﾠLambert	
 ﾠ
and	
 ﾠArm ield	
 ﾠin	
 ﾠ1979	
 ﾠ [23]	
 ﾠand	
 ﾠby	
 ﾠEzaki	
 ﾠ et	
 ﾠal.	
 ﾠin	
 ﾠ
1983	
 ﾠ[3],	
 ﾠbut	
 ﾠthe	
 ﾠresults	
 ﾠof	
 ﾠthese	
 ﾠstudies	
 ﾠare	
 ﾠcon-ﾭ‐
tradictory.	
 ﾠ No	
 ﾠ other	
 ﾠ chemotaxonomic	
 ﾠ data	
 ﾠ are	
 ﾠ
available	
 ﾠat	
 ﾠpresent.
Genome sequencing and annotation
Genome project history
This	
 ﾠorganism	
 ﾠwas	
 ﾠselected	
 ﾠfor	
 ﾠsequencing	
 ﾠ on	
 ﾠthe	
 ﾠ
basis	
 ﾠof	
 ﾠits	
 ﾠphylogenetic	
 ﾠposition,	
 ﾠand	
 ﾠis	
 ﾠpart	
 ﾠof	
 ﾠthe	
 ﾠ
Genomic	
 ﾠEncyclopedia	
 ﾠof	
 ﾠBacteria	
 ﾠand	
 ﾠArchaea	
 ﾠpro-ﾭ‐
ject.	
 ﾠ The	
 ﾠ genome	
 ﾠ project	
 ﾠ is	
 ﾠ deposited	
 ﾠ in	
 ﾠ the	
 ﾠ Ge-ﾭ‐
nomes	
 ﾠOnLine	
 ﾠDatabase	
 ﾠ[10]	
 ﾠand	
 ﾠthe	
 ﾠcomplete	
 ﾠge-ﾭ‐
nome	
 ﾠ sequence	
 ﾠ has	
 ﾠ been	
 ﾠ deposited	
 ﾠ in	
 ﾠ GenBank.	
 ﾠ
Sequence,	
 ﾠ inishing	
 ﾠand	
 ﾠannotation	
 ﾠwere	
 ﾠperformed	
 ﾠ
by	
 ﾠthe	
 ﾠ DOE	
 ﾠ Joint	
 ﾠGenome	
 ﾠ Institute	
 ﾠ (JGI).	
 ﾠ A	
 ﾠ sum-ﾭ‐
mary	
 ﾠof	
 ﾠthe	
 ﾠproject	
 ﾠinformation	
 ﾠis	
 ﾠshown	
 ﾠin	
 ﾠTable	
 ﾠ2
Table 1. Classiﬁcation and general features of A. prevotii PC1T in accordance with the MIGS recommendations [11]
MIGS ID Property Term
Evidence 
code
Current classiﬁcation
Domain Bacteria TAS [12]
Current classiﬁcation
Phylum Firmicutes TAS [13]
Current classiﬁcation
Class Clostridia TAS [4]
Current classiﬁcation
Order Clostridiales TAS [14]
Current classiﬁcation
Family ‘Peptostreptococcaceae’ TAS [4]
Current classiﬁcation
Genus Anaerococcus TAS [1]
Current classiﬁcation
Species Anaerococcus prevotii TAS [1]
Current classiﬁcation
Type strain PC1 TAS [1,3]
Gram stain positive TAS [15]
Cell shape coccoid TAS [15]
Motility nonmotile TAS [15]
Sporulation nonsporulating TAS [15]
Temperature range mesophile TAS [15]
Optimum temperature 37°C TAS [15]
Salinity growth in PYG +6% NaCl TAS [16]
MIGS-22 Oxygen requirement anaerobic TAS [15]
Carbon source unknown
Energy source peptones TAS [1,3]
MIGS-6 Habitat human mouth, skin and vaginal microﬂora TAS [3,10]
MIGS-15 Biotic relationship free living NAS
MIGS-14 Pathogenicity opportunistic infections TAS [10]
Biosafety level 2 TAS [17]
Isolation human plasma TAS [3]
MIGS-4 Geographic location not reported
MIGS-5 Sample collection time not reported
MIGS-4.1 
MIGS-4.2 Latitude – Longitude not reported
MIGS-4.3 Depth not reported
MIGS-4.4 Altitude not reported
Evidence codes - IDA: Inferred from Direct Assay (ﬁrst time in publication); TAS: Traceable Author Statement (i.e., a 
direct report exists in the literature); NAS: Non-traceable Author Statement (i.e., not directly observed for the living, 
isolated sample, but based on a generally accepted property for the species, or anecdotal evidence). These evidence 
codes are available from the Gene Ontology project [18]. If the evidence code is IDA, then the property was directly 
observed for a live isolate by one of the authors or an expert mentioned in the acknowledgements.
.
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http://standardsingenomics.org  161Table 2. Genome sequencing project information
MIGS ID Property Term
MIGS-31 Finishing quality Finished
MIGS-28 Libraries used
Three genomic libraries: two Sanger libraries - 8 kb 
pMCL200 and fosmid pcc1Fos – and one 454 pyrose-
quence standard library
MIGS-29 Sequencing platforms ABI3730, 454 GS FLX, Illumina GA
MIGS-31.2 Sequencing coverage 6.8 Sanger; 42.3 pyrosequence
MIGS-30 Assemblers Newbler version 1.1.02.15, Arachne
MIGS-32 Gene calling method Prodigal, GenePRIMP
Genbank IDs CP001708 (chromosome) Genbank IDs
CP001709 (plasmid pAPRE01)
Genbank Dates of Release 4/28/2009 (chromosome) Genbank Dates of Release
4/28/2009 (plasmid pAPRE01)
GOLD ID Gc01089
NCBI project ID 29533
Database: IMG-GEBA 2501533213
MIGS-13 Source identiﬁer DSM 20548
Project relevance Tree of Life, GEBA
Figure  2.  Scanning electron  micrograph  of  A. 
prevotii PC1T (M. Rohde, HZI Braunschweig)
Growth condi tions and DNA isolation
A.	
 ﾠprevotii	
 ﾠstrain	
 ﾠPC1T,	
 ﾠDSM	
 ﾠ20548,	
 ﾠwas	
 ﾠgrown	
 ﾠan-ﾭ‐
aerobically	
 ﾠin	
 ﾠDSMZ	
 ﾠmedium	
 ﾠ104	
 ﾠ[24]	
 ﾠat	
 ﾠ37°C.	
 ﾠDNA	
 ﾠ
was	
 ﾠisolated	
 ﾠfrom	
 ﾠ1-ﾭ‐1.5	
 ﾠg	
 ﾠof	
 ﾠcell	
 ﾠpaste	
 ﾠusing	
 ﾠQiagen	
 ﾠ
Genomic	
 ﾠ 500	
 ﾠ DNA	
 ﾠKit	
 ﾠ (Qiagen,	
 ﾠ Hilden,	
 ﾠ Germany)	
 ﾠ
following	
 ﾠ the	
 ﾠ instructions	
 ﾠgiven	
 ﾠ by	
 ﾠthe	
 ﾠ manufac-ﾭ‐
turer,	
 ﾠ but	
 ﾠ with	
 ﾠ a	
 ﾠ modi ied	
 ﾠ protocol	
 ﾠ for	
 ﾠcell	
 ﾠ lysis,	
 ﾠ
LALMP,	
 ﾠaccording	
 ﾠto	
 ﾠWu	
 ﾠet	
 ﾠal.	
 ﾠ[25].
Genome sequencing and assembly
The	
 ﾠgenome	
 ﾠwas	
 ﾠsequenced	
 ﾠusing	
 ﾠa	
 ﾠcombination	
 ﾠof	
 ﾠ
Sanger,	
 ﾠ454	
 ﾠand	
 ﾠIllumina	
 ﾠsequencing	
 ﾠplatforms.	
 ﾠAll	
 ﾠ
general	
 ﾠ aspects	
 ﾠ of	
 ﾠ library	
 ﾠ construction	
 ﾠ and	
 ﾠ se-ﾭ‐
quencing	
 ﾠcan	
 ﾠbe	
 ﾠ found	
 ﾠ at	
 ﾠthe	
 ﾠ JGI	
 ﾠweb	
 ﾠsite.	
 ﾠ Reads	
 ﾠ
produced	
 ﾠby	
 ﾠ454	
 ﾠPyrosequencing	
 ﾠwere	
 ﾠassembled	
 ﾠ
using	
 ﾠ the	
 ﾠ Newbler	
 ﾠ assembler	
 ﾠ version	
 ﾠ 1.1.02.15	
 ﾠ
(Roche).	
 ﾠ Large	
 ﾠ Newbler	
 ﾠcontigs	
 ﾠwere	
 ﾠ broken	
 ﾠ into	
 ﾠ
2,196	
 ﾠoverlapping	
 ﾠ fragments	
 ﾠof	
 ﾠ 1,000	
 ﾠ bp	
 ﾠand	
 ﾠ en-ﾭ‐
tered	
 ﾠinto	
 ﾠ the	
 ﾠ assembly	
 ﾠas	
 ﾠ pseudo-ﾭ‐reads.	
 ﾠThe	
 ﾠ se-ﾭ‐
quences	
 ﾠ were	
 ﾠ assigned	
 ﾠ quality	
 ﾠ scores	
 ﾠ based	
 ﾠ on	
 ﾠ
Newbler	
 ﾠconsensus	
 ﾠq-ﾭ‐scores	
 ﾠwith	
 ﾠmodi ications	
 ﾠto	
 ﾠ
account	
 ﾠfor	
 ﾠoverlap	
 ﾠredundancy	
 ﾠand	
 ﾠto	
 ﾠadjust	
 ﾠin-ﾭ‐
 lated	
 ﾠq-ﾭ‐scores.	
 ﾠA	
 ﾠhybrid	
 ﾠ454/Sanger	
 ﾠassembly	
 ﾠwas	
 ﾠ
made	
 ﾠ using	
 ﾠ the	
 ﾠ Arachne	
 ﾠ assembler.	
 ﾠ Possible	
 ﾠ mis-ﾭ‐
assemblies	
 ﾠwere	
 ﾠ corrected	
 ﾠand	
 ﾠgaps	
 ﾠbetween	
 ﾠcon-ﾭ‐
tigs	
 ﾠwere	
 ﾠclosed	
 ﾠby	
 ﾠcustom	
 ﾠprimer	
 ﾠwalks	
 ﾠfrom	
 ﾠsub-ﾭ‐
clones	
 ﾠor	
 ﾠPCR	
 ﾠproducts.	
 ﾠA	
 ﾠtotal	
 ﾠof	
 ﾠ66	
 ﾠSanger	
 ﾠ inish-ﾭ‐
ing	
 ﾠreads	
 ﾠwere	
 ﾠproduced.	
 ﾠIllumina	
 ﾠreads	
 ﾠwere	
 ﾠused	
 ﾠ
to	
 ﾠimprove	
 ﾠthe	
 ﾠ inal	
 ﾠconsensus	
 ﾠquality	
 ﾠusing	
 ﾠan	
 ﾠin-ﾭ‐
house	
 ﾠdeveloped	
 ﾠtool	
 ﾠ(the	
 ﾠ Polisher).	
 ﾠThe	
 ﾠ  inal	
 ﾠas-ﾭ‐
sembly	
 ﾠ consisted	
 ﾠ of	
 ﾠ 18,576	
 ﾠ Sanger	
 ﾠ and	
 ﾠ 464,157	
 ﾠ
Roche/454	
 ﾠreads.	
 ﾠThe	
 ﾠerror	
 ﾠrate	
 ﾠof	
 ﾠthe	
 ﾠcompleted	
 ﾠ
genome	
 ﾠ sequence	
 ﾠ is	
 ﾠ less	
 ﾠ than	
 ﾠ 1	
 ﾠ in	
 ﾠ 100,000.	
 ﾠ To-ﾭ‐
gether	
 ﾠall	
 ﾠsequence	
 ﾠtypes	
 ﾠprovided	
 ﾠ49.1	
 ﾠcoverage	
 ﾠof	
 ﾠ
the	
 ﾠgenome.
Genome annotation
Genes	
 ﾠwere	
 ﾠidenti ied	
 ﾠusing	
 ﾠProdigal	
 ﾠ[26]	
 ﾠas	
 ﾠpart	
 ﾠof	
 ﾠ
the	
 ﾠOak	
 ﾠRidge	
 ﾠNational	
 ﾠLaboratory	
 ﾠgenome	
 ﾠannota-ﾭ‐
tion	
 ﾠpipeline,	
 ﾠfollowed	
 ﾠby	
 ﾠa	
 ﾠround	
 ﾠof	
 ﾠmanual	
 ﾠcura-ﾭ‐
tion	
 ﾠ using	
 ﾠ the	
 ﾠ JGI	
 ﾠ GenePRIMP	
 ﾠ pipeline	
 ﾠ [27].	
 ﾠ The	
 ﾠ
predicted	
 ﾠCDSs	
 ﾠwere	
 ﾠtranslated	
 ﾠand	
 ﾠused	
 ﾠto	
 ﾠsearch	
 ﾠ
the	
 ﾠNational	
 ﾠCenter	
 ﾠfor	
 ﾠBiotechnology	
 ﾠInformation	
 ﾠ
(NCBI)	
 ﾠnonredundant	
 ﾠdatabase,	
 ﾠUniProt,	
 ﾠTIGRFam,	
 ﾠ
Anaerococcus prevotii type strain PC1T
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 ﾠPRIAM,	
 ﾠKEGG,	
 ﾠCOG,	
 ﾠand	
 ﾠInterPro	
 ﾠdatabases.	
 ﾠ
Additional	
 ﾠgene	
 ﾠprediction	
 ﾠanalysis	
 ﾠand	
 ﾠfunctional	
 ﾠ
annotation	
 ﾠ was	
 ﾠ performed	
 ﾠ within	
 ﾠ the	
 ﾠ Integrated	
 ﾠ
Microbial	
 ﾠGenomes	
 ﾠ(IMG-ﾭ‐ER)	
 ﾠplatform	
 ﾠ[28].
Genome properties
The	
 ﾠgenome	
 ﾠis	
 ﾠ1,998,633	
 ﾠbp	
 ﾠlong	
 ﾠ(chromosome	
 ﾠand	
 ﾠ
one	
 ﾠcircular	
 ﾠplasmid)	
 ﾠwith	
 ﾠa	
 ﾠ35.6%	
 ﾠGC	
 ﾠcontent	
 ﾠ(Ta-ﾭ‐
ble	
 ﾠ 3).	
 ﾠ Of	
 ﾠ the	
 ﾠ 1,913	
 ﾠ genes	
 ﾠ predicted,	
 ﾠ 1,852	
 ﾠ were	
 ﾠ
protein	
 ﾠcoding	
 ﾠgenes,	
 ﾠand	
 ﾠ61	
 ﾠwere	
 ﾠRNAs.	
 ﾠA	
 ﾠtotal	
 ﾠof	
 ﾠ
46	
 ﾠpseudogenes	
 ﾠwere	
 ﾠalso	
 ﾠidenti ied,	
 ﾠwith	
 ﾠ73.1%	
 ﾠof	
 ﾠ
the	
 ﾠgenes	
 ﾠbeing	
 ﾠ assigned	
 ﾠa	
 ﾠputative	
 ﾠ function.	
 ﾠ The	
 ﾠ
remaining	
 ﾠ genes	
 ﾠ were	
 ﾠ annotated	
 ﾠ as	
 ﾠ hypothetical	
 ﾠ
proteins.	
 ﾠThe	
 ﾠdistribution	
 ﾠof	
 ﾠgenes	
 ﾠinto	
 ﾠCOGs	
 ﾠfunc-ﾭ‐
tional	
 ﾠcategories	
 ﾠis	
 ﾠpresented	
 ﾠin	
 ﾠFigure	
 ﾠ3	
 ﾠand	
 ﾠTable	
 ﾠ4.
Table 3. Genome Statistics
Attribute Value % of Total
Genome size (bp) 1,998,633 100.00%
DNA Coding region (bp) 1,815,671 90.85%
DNA G+C content (bp) 712,291 35.64%
Number of replicons 2
Extrachromosomal elements 1
Total genes 1913 100.00%
RNA genes 61 3.19%
rRNA operons 4
Protein-coding genes 1852 96.81%
Pseudo genes 46 2.405%
Genes with function prediction 1399 73.13%
Genes in paralog clusters 231 12.08%
Genes assigned to COGs 1421 74.28%
Genes assigned Pfam domains 1428 74.65%
Genes with signal peptides 337 17.62%
Genes with transmembrane helices 467 24.41%
CRISPR repeats 0
Figure 3. Graphical circular map of the genome. From outside to the center: Genes on forward 
strand (color by COG categories), Genes on reverse strand (color by COG categories), RNA genes 
(tRNAs green, sRNAs red, other RNAs black), GC content, GC skew.
  Labuti, et al.
http://standardsingenomics.org  163Table 4. Number of genes associated with the 21 general COG functional categories
Code Value  % Description
J 133 7.2 Translation, ribosomal structure and biogenesis
A 0 0.0 RNA processing and modiﬁcation
K 118 6.4 Transcription
L 105 5.7 Replication, recombination and repair
B 1 0.1 Chromatin structure and dynamics
D 20 1.1 Cell cycle control, mitosis and meiosis
Y 0 0.0 Nuclear structure
V 55 3.0 Defense mechanisms
T 43 2.3 Signal transduction mechanisms
M 69 3.7 Cell wall/membrane biogenesis
N 5 0.3 Cell motility
Z 0 0.0 Cytoskeleton
W 0 0.0 Extracellular structures
U 19 1.0 Intracellular trafﬁcking and secretion
O 61 3.3 Posttranslational modiﬁcation, protein turnover, chaperones
C 84 4.5 Energy production and conversion
G 144 7.8 Carbohydrate transport and metabolism
E 107 5.8 Amino acid transport and metabolism
F 61 3.3 Nucleotide transport and metabolism
H 56 3.0 Coenzyme transport and metabolism
I 37 2.0 Lipid transport and metabolism
P 102 5.5 Inorganic ion transport and metabolism
Q 9 0.5 Secondary metabolites biosynthesis, transport and catabolism
R 84 4.5 General function prediction only
S 118 6.4 Function unknown
- 431 23.3 Not in COGs
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